Abstract. According to the q-series method, a short proof for Hou and Sun's identity, which is the q-analogue of a known π-formula, is offered. Furthermore, q-analogues of several other π-formulas are also established in terms of the q-series method and the telescoping method.
Introduction
For two complex numbers x, q and an integer n with |q| < 1, define q-shifted factorial to be
(1 − xq i ), (x; q)n = (x; q)∞ (xq n ; q)∞ .
For convenience, we shall adopt the following notations:
(x1, x2, · · · , xr; q)∞ = (x1; q)∞(x2; q)∞ · · · (xr; q)∞, (x1, x2, · · · , xr; q)n = (x1; q)n(x2; q)n · · · (xr; q)n.
Following Gasper and Rahman [2] , the basic hypergeometric series can be defined by 1+r φs a0, a1, · · · , ar b1, · · · , bs q; z = ∞ k=0 (a0, a1, · · · , ar; q) k (q, b1, · · · , bs; q) k (−1)
Recently, Guo and Liu [6] utilized WZ method to derive the two identities 
which are q-analogues of two formulas due to Ramanujan [12] ∞ k=0 (6k + 1) (
Here, we have employed the Pochhammer symbol (x)0 = 1 and (x)n = x(x + 1) · · · (x + n − 1) when n = 1, 2, · · · .
Hou, Krattenthaler, and Sun [9] showed that (1) and (2) can be deduced through the intelligent use of a quadratic transformation formula from [2, p. 92] and gave q-analogues of the classical Leibniz series and a Zeilberge-type series. Later, Guo and Zudilin [7] also proved the two formulas in accordance with a quadratic summation formula of Rahman [11] and established q-analogues of several other Ramanujan-type formulas via the WZmethod. Recall three simple π-formulas
Sun [13] found two q-analogues of (3) and a q-analogue of (5). Hou and Sun [10] offered the following q-analogue of (4):
More q-analogues of π-formulas can be seen in the papers [5] and [8] .
In the literature of π-formulas, there exist five interesting results
sin(πx) sin(πy)
where (7)- (8) can be found in Weisstein [16] , (9) can be seen in Guillera [3] , and (10)- (11) are due to Wei et al. [14] . It should be mentioned that the case x = y = 1 2
of (10) is exactly the result of Guillera [4] :
The structure of the paper is arranged as follows. In Section 2, we shall prove (6), construct a new q-analogue of (3), and derive q-analogues of (7)- (9) by means of the q-series method. q-Analogues of (10)- (12) will be established through the telescoping method in Section 3.
q-Series method and q-analogues of π-formulas
Above all, we shall give a simple proof of (6) in this section. Subsequently, a new qanalogue of (3) will be deduced in Theorem 2. Then q-analogue of (7)- (9) will respectively be established in Theorems 3-5.
Proof. We begin with the summation formula for 8φ7-series (cf. [2, p. 355 
Replacing q by q 2 in the last equation, we get Theorem 1.
Theorem 2. 
Substituting q 2 for q in the last equation, we have
Calculating the series on the right hand side by Theorem 1, we achieve Theorem 2.
Proof. We start with the summation formula for 
Multiplying both sides by 1/(1 − q), we obtain Theorem 3. 
Let n → ∞ to get
Fixing a = 0, b = q in the last equation, we gain Theorem 4.
Theorem 5. 
Replacing q by q 2 in the last equation, we attain Theorem 5.
Telescoping method and q-analogues of π-formulas
For a complex sequence {τ k } k∈Z , define the difference operator to be
Then the telescoping method can offer the following relation:
According to (13), we shall establish a general identity in this section. Subsequently, it will be utilized to deduce q-analogues of (10)- (12).
Proof. Taking
we obtain
Substituting the expressions of τ k and ∇τ k into (13), the result can be written as
Notice that
The case n → ∞ of (14) reads
Performing the the replacements yi → 1, xm+i → q/xi, ym+i → q with 1 ≤ i ≤ m in Theorem 6 when s = 2m, we get the following identity.
Substituting q x i for xi and then letting q → 1, Corollary 7 becomes
When m = 2, Corollary 7 reduces to the following q-analogue of (10):
When x = y = q 1/2 , the last equation reduces to the following q-analogue of (12) (1 − q
Performing the the replacements xi → q, yi → xi, xm+i → q, ym+i → q 2 /xi with 1 ≤ i ≤ m in Theorem 6 when s = 2m, we gain the following identity. 
(1 − q k xi)(1 − q k+2 /xi) .
Substituting q x i for xi and then letting q → 1, Corollary 8 becomes
(k + xi)(k + 2 − xi) .
When m = 2, Corollary 8 reduces to the following q-analogue of (11) 
